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[0 0 0 1] 
[0 0 0 2] 



I n 0 r g. 



Che 



l^^^-X^l] G. Laurenczy et al 
m. 2 0 0 0^, 3 9, 5 0 8 3K- 5 0 8 8H 

[0 0 0 3] 

> hn-;i.i-^/ittT% Rm7kS-r:t> (HCO3-) -e{i5fe<. -m^fb^^ (CO 2) 

[0 0 0 4] 

[ ^ fP^-t ^ «i> <D^Wl\ 
[0 0 0 5] 

ttMfi5^o;t»iS4'-e{i^j <. ^^/S-o-fga^ hJ^Tlc^'i^iisv^-C. ia^;5r^#-e. m 
[0 0 0 6] 
[0 0 0 7] 
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= LXn<^M#7&?^i9 3:Oo ) 3^ L.. IV Am 

[0 0 10] 

S-^lb^H^T'S Ci t LT J: v»o 
10 0 12] 

^ v_ i: rT t ^ ^ ^ . • <^ ^ ^- ^i^tl" ^ C: h ^ S o 
I 0 0 1 3 J 

i^??^5^Tf T^^i'*'^*^'''' ^^KosTc^iSti. mmmiz X y) Kj:^^y!,^iS:m 

^«m4'<^-^>fk^«{i. pHemji-eti-g-o^^rS-iJlj:^* 

[0014] 

[0 0 15] 
10 0 1 6 J 

^^^^m^mz^x^^X. Ri, r2^ r3^ ^J:U^R6 -c^^tLTV.^ 

IS> ynif;i.^, y^jv^^ ^i^v;v^, ^V^ntf 

tiliiE# 2 0 0 4 - 3 0 9 7 3 7 0 



#M2 0 0 3 -3 2 4 5 3 8 : 3/ 

[0 0 17] 

ifa<> #jrKS$tL;S s^jC^-Cfi^V^:*?, Fe. Ru, Os, U n o 8 JStd^ ; C o 
, Rh, I r, Un 660^9 ^7C*W^ tv^o i tLibJS^^^ 8 Stc*:^ J: 9 JItc 
^<^^*>-e}i> Ru. I r:6*'ct i9$ft L< . R u t Lv^o i i Lv^tc* 

10 0 1 8] 

>x 1, 2-J^^>vT5>. 1, 2 Ji-;!^- 1 , 2 -J:^^ ^-77 5 1, 2- 
v'^n^^-y-vyr^ V, 2, 2' -lffefUv>, 1, 1 0-•7Jl:^> hnu >^d«^lf 
MB^^oa^ieft^cOd 2M@Sfi:d^y&«J: 1?^^ L< > 2. 2' -tft''; 
v>*5J:U^-?-(O^S#:d-'^f3(C§f^ Lv^o 'S;:*?. ±|B*^^M#|#tCi5V^TX ' . X^ -e 

[0 0 19] 

y. 3^^my(tym<^^^uy>it^:^y, y) y yf ^^.^ M^l^m^ ^y. 
mm^^y. MB'ym^^ tym<Dm^^myyj\:-( ty. t h9y)i^^ti7i^^m^ ty. 
^^'*)-y)i^tu^)>m^-ty. ^^'yrym-ity^itmifhtt^o ±mmy^<DT-ty 
UfD^-^xiu mm^^y. ^^ury^tm^ ^y. Yvyy-}'^:^y. M-r^r^. ii 

y^uyym^ iry^ h ^y )V:tu^^^y( ty. ^^'^y)V:i-u^}ylSt^:tytfzit^ 

:ti^rym.4tyi!)^x I9*ft bv>o 

[0 0 2 0] 

Tti. Mx.(f. t KV K-2. 2* [ (1. 2, 3, 4, 5, 6-7^) 

^;l/^>^f 1 ;v] (II) ^^•9-7;i'^n U 

T-2, 2' -IftfUy;!/- [(1, 2, 3, 4, 5, 6-7M ^;V^>-lf 
:^-l--f;i/] (II) ^^■9--7;v:tn V .-j,;!.^? ), _ 2 , 2' -iftT 

';>^;i/- [(1, 2, 3. 4, 5, -^^-9-p{f-;v^>-if>- 1 --f ;v] 

^•^A (II) ^^-iJ-^Jl/rtny KU K_2. 2' -etfvs;;!/- [ (1, 2. 

3, 4, 5, 6 - 7 ^ ) -^^■^yi^)i'^y^y- 1 --r;v] (11) x h 7 

7;i/:^n5is^^:^, T^T-2. 2' -tftfVi;;v- [ (1, 2. 3, 4, 5, 6-7^ 
) -^^-iJ-^^^V^V^f 1 ->f ;v] ;i/-3r-r>A (I I) x h y 7;W:^n7}s'i7g^i^. jj^ 
;vvh-2, 2' -trtrv>^;V- [(1, 2, 3, 4, 5, 

1 (I I) Y yy}V^U:;i^^m^. l^KVK-2, 2' - 

ifevv;!/- [(1, 2, 3. 4, 5, 6-7M -^#-9-^f^;v^>-b->- 1 --f 

(I I) mm^. 2' - e 'J >^;1/- [ (1, 2, 3, 4, 5, 

6-7*) -^^"^sii^ji^^y^y- I )V2 )]^r-=.^M. (II) sg^-^, 

2, 2' -efuy;v- [(1, 2. 3, 4. 5. -'v^-t^ ^>'^^>'4f >- 
l ;v] A (11)^^:^. liK';K-2, 2' -trtrv>»;v- [(1, 2, 

3, 4, 5. 6-7 ^ ) -^^-9->f-;v^:/-lf>- 1 ji/^'-'^/A (I I) mm.-^ 

. T^T-2, 2' -trtru5^;v- [(1, 2, 3, 4, 5, 6-7M -^^-9-^f-;v 

^y-lfv- 1 ->f ;i/-r:::'i7A (I I) mm^. ^}V7h-2, 2* -tftfUi^^V- [ 
(1, 2, 3, 4, 5, 6-7^) -^^-ij-^f-;^^^^! >- 1 ;l/x-'>A (I 
I ) m^M. t: KU K- 2 . 2 ' - If e V >f;v- [(1, 2, 3, 4, 5, 6-7M- 

>- 1 ;Vx:=:«>A ( I I ) ^4r-9-7;i/:^n V TrJ'T-2, 2* - 

euy;l/- [(1, 2, 3, 4, 5. 6-7M -->pi>-l --f;v] ;i.x-'J^A (I I 
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) ^^■^y}i^:tu^)yMm.. 5}^;i/-7h-2, 2* -trbruv;^- [ (l, 2, 3, 4, 5 

K-2, 2* -IftTUv?;!/- [ (1, 2, 3, 4, 5. 6 - 7 M -^>^ ^- 1 ^'V] 
)Vr-^^J^ (I I) mm:^> Ti5^T-2, 2' -t'tTUi^jV- [ (1, 2, 3, 4, 5, 
6-7 M -i'^ 1 --f;v] (11) ^m:^^ xhJl/vh-2, 2* 

uy;v- [ (1, 2, 3. 4, 5, 6-7 M -v^^-i-i'^v] n^T^-^M. (i i) 

tKUK-2, 2' -tftT'JvJV- [(1, 2, 3. 4, 5, 6-7M 
>-l--f;V] ;Vx-'i^A (II) ji^:^. T^T-2, 2' -etf';v;V- [ (1. 2 
, 3, 4, 5, 6-7M 1 -'f ^W] )Vy^-^A (II) SiM, 

2, 2' -etruv;v- [(1, 2, 3, 4, 5. 6-7^) >- 1 

--^A (II) jim:^> t KV K-2, 2' -ifeui;;^- [(1, 2. 3. 4, 5, 6 
- 7 M -v^ > - 1 - (II) X h 9:7;^:t^>^'>mm. T^T - 2 

, 2 ' - tf tf y y;v- [(1, 2, 3, 4, 5, 6-7^)-v'^>-l-'f;^] ;i/-r- 
C^A (I I) x h9-7;v:i-n:^'^7^^, .i>;i^x' 2, 2 ' - if tf U [ ( 1 , 2, 

3, 4 , 5, 6 - 7 M -'>^ 1 ->f;v] (i I) -r Y^yA^tti^^'iym. 

• -tre';v;v- [(1, 2, 3, 4, 5, 6-7M -^^^^^•5^;^^>'^f>- 1 --f 
;v] jUT-'yJ^ (II) s^;V-7h-2, 2' -lfe';v;v- [ (l, 2, 3, 4 
, 5, 6-7®) -^^■^^^}U^>^y- )\^] )VT-l7M, (II) jiSfe:^, UK 
UK-2, 2' -trtru>?;V- [ (1, 2, 3, 4, 5, 6 - 7 M -^^-9-^ ^^V^^ 
^y- I )V\ (II) ^^•9-7;V:tn V >^^:;5s^tf fjtL^o 

[0 0 2 1] 

±iS^li^M^^*^fi> f^llx.Jf. rOrganometalics 2002,21 
, 2 9 6 4H- 2 9 6 9K (*# : S e i j i Ogo, Tsutomu Abura 
, and Yoshihito Watanabe) LrSg^1--2> i i:;5*-t?i ;g. 

[0 0 2 2] 

(1) hUT^T [ (1, 2, 3, 4, 5, 6-7M -^^•ij-^f-;i'^>'-l?>- 1 --f 
)U7-=.f7J^ (I I) iim:^*pH3. 8 (^7l<.<^^|?^ET> 2, 2' - If if U v > =^fpffl 

j;->-C. 2' -tnfVv;W- [(1, 2, 3, 4, 5, 6-7 

6) -✓s^Hj-^^jv^^^f^- 1 _xf ;v] )i,7--r^A (II) «^#sc:a::6*-ciSo 

(2) pH4. 0O7lc<^:??^TlC:feV^T. ±IBOJ: ^ trL-C#?>tL7tTiJ'T-2. 2' - 

eifu>^;v- [(1, 2, 3, 4, 5, 6-7 M -^^•9-^^;v'^>'-^f 1 --f ;v] 

(I I) TOt*. mmi-V')^'i^ii'l^m-^'t^:itKXi)^^)l^-7V-2, 2 

• -IftTUi?;!'- [ (1, 2, 3, 4, 5, 6-7M 1 --r 
;p] (II) Jim?r»*C: t56*-C^^o 

^/Cs pH8. 0<7?7Ki7)^*TtC:feV>T. ±m<^ X ^ KLXn^flfzT ^ T - 2 , 2' - 

eeu>^;»/- C(i, 2, 3, 4, 5, 6-7M -^^-9-^ f-^^^^-t*^- 1 

;Vx-'^7A (II) j^m-^ ^ U -^Atrfpffi^-iiryirOt). ^^"9- 7 a U ^^^^ 

h';'>A«"ftffi$-*-l,c:i:JwJ:oT. l;KUK-2, 2* -lfeV':^;v- [ (1, 2, 3 
, 4, 5, 6 - 7 M -^4r-9-^^;V^>-lf>- 1 --f }U-t=.^A (II) 

(3) ±fB (2) «e«L/tRlSO^tiJi, Rf5tcTOtt^:^^i#iK«:^^ffl-rs^^^>-e 

(4) ±fB (2) JCfBS^L?tSt&t±x -40-2 0 0 *C<0^aF^OR{DSS-e^T*3 

mSE#2 004-3097370 
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[0 0 2 3] 

'i' L < fi U ^A^-hm hft^bX-o i^^k^x^ "y^iL-hmt L v^o 
[0 0 2 4] 

m\ 1 -1/1 0 0, 0 0 OfISi:*-g.4-CMv>f>*t, SftL< {4 1/5 0-1/1 0 

, 0 0 o@;Ki^'Sfit'ffiv>(b*t;5o 

[0 0 2 5] 

i^^^v^7&^ 1-10 omm.<ommnh-t^^iiii^Si lv^o 

[0 0 2 6] 
[0 0 2 7] 
[0 0 2 8] 

>^>, ^i^u>m(D^^mRit^m^mm; yu^)i-^h mm) fc-4 

0. FC-43> FC-70. FC-72. FC-75 m<D y y ; ^ n n 

[0 0 2 9] 

i- (^ffiOO^fS: pKi =6. 35. 5&M<^SJS: pKa =1 0. 33)0 

COg + HaO^lt HC03- + H+:j± C03*-+2H+ -(2) 
[0 0 3 0] 

L<, 1 -eoiEffli^-rabJScitd^i: Lv^o tit. ^^m<oj^m 
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[0 0 3 1 1 

[0 0 3 2] 

^^^M^Jl'^^ (ti KU Kl|#) -C^-So iOl: KV K^^-?- O ^) O {i . mK.iI. (1 
, 2, 3, 4, 5, 6 - 7 « ) -^^•<J->-^;v^>-if>'- 1 ->f ;v] (I I) 

Sim^) L< {i-e<;9m=S:pH^4m_t. J:i9$fSL<(±pH=^4~l 0 <^^Hf*I 

±IBii KV m^i:rMit^m<D^yumtLX't<Dttm\^^^^ti,x^^o 

[0 0 3 3] 

7Kt^m'^XRB^'t^t^(DKBUS.^- 9 0-2 0 oro^Hrti: LTff t)tL;?);&^ 
$f t L < {±. -2 0-1 0 0 "ColEHt^ t LTHJfei-^o rM^t^m<oMytKJ^^(OKmm^ 

[0 0 3 4] 

w^^tz^. mmKx^w.^i-^:iti>-Bsmx$>^o ttz. woisLLfzmm^m^mmm 
mt^^tiiX^^ho 

[0 0 3 5] 

^m^m^i^^m^-'^^tizx^x. ^mTf)--o^m^mm&^(D^mmm^x{itj:<,, m 

[0 0 3 6] 

iii^T. mmmizxt):^mm^^hi,zmmizumi-^i!>\ :^§kmit. :ifnz^M^fi^i> 

[0 0 3 7] 

mmmi -.mr-i, 2' -treu-:;;!/- [(1, 2. 3. 4, 5. 6-7^) - 

hVTi^'TCd, 2, 3, 4, 5, 6-7M -'^^-ifpt f^^l/^^^f 1 - 
;l/-r-'>A (II) 5gMi^4 96mg (1. 2mmol) <^7lc?§fl8Ll 0 OmLl^. 2, 2 
-tftfU v^Vl 8 7mg (1. 2mmo 1) *tDx.> ^iat^T 1 2 l^^tt^Lf^o i<^i 

mSE#2 004-3097370 
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, 3, 4, 5, 6-7^) -•^^•9-^^;i/.^>-^f >- 1 ->f (j j) 

mS-^-fe^^t LT#7t (JR^90%) o #lba^^lt-feJ^*;6«. 2' -Vftf 

Uv;!/- [(1, 2, 3, 4, 5, -^^^^^;V-^>'-b->- 1 ->f 

(I I) ®Sm:^T'^;2,Ci:^ri H-NMR(^ifi!l^tC J: i9 5|^L7to iM^IS^^-JiJiT 

' H-NMR (Dz O at pD3. 8, l*I«P^ii3 - (trimethylsily 
1) propionic acid-2, 2, 3, 3-d4 sodium salt) 
S 2. 13 (s, 1 8H) . 7. 8 8 (t, 2 H) . 8. 2 0 (t. 2 H) , 8. 4 0 
(d, 2H) . 9. 1 6 (d, 2H) o 
10 0 3 8] 

mmm2-l : HKV K-2. 2- -etf.;y;v- [ (1, 2. 3. 4. 5. 6-« 

±w.m^mi(omm-)jmziiy)%hfLfz^ 2' -ifeuv;i.- [ (1, 2 

, 3, 4. 5, 6-7^) -^^^:^^)V^-y^y- 1 - (i i) 

:^4 8. Omg (90. Ommol) O7fc^|S(l0mL) ^mzxm^o:>imVC^ 
^ymi- ^J^4. Omg (10 6mmol) ^^iDx.^ /^SOM-feztlt iim-fe^Tgh 

V7;^:^-^^i5'>';^;^^>'m:^^|;,i.A3 3mg (0. 192mmol) 

^^tX. ±iS-^^ (1) X^^fi:hmm±m^WX$>^^ mfe<^tKU K-2, 2' 
-lfeUv;V- [(1, 2, 3, 4, 5, 6-76) -^^^^ ^ju^y^y- 1 )U 
] ;V7--'i^A (II) h (jR^7o%) 
•btL/c^OT^-'liKV K-2. 2' -tft°ys/;i.- [ (1, 2, 3, 4. 5, 6-76 ) - 
^^■9-^^;V-?>'-fe->- 1 ;i.-f-:::.i7A (II) h V V )V^u ^ ^ > 
>m^X^:h;itit. 1 H-NMR(^S!l^JcJ:«^.L7to SO^M^^mTt^^i-o 

H-NMR (D2 O. W^l|i3- (trimethylsilyl)propion 
ic acid-2. 2. 3, 3-d4 sodium salt) 5:2. 14 (s 
18H) . 7. 4 8 (t. 2H) . 7. 9 3 (t. 2 H) . 8. 19 (d, 2 H) . s'. 
5 7 (d, 2H) . -7. 4 5 (s) o 

[0 0 3 9] 

C*^«^l2-2 :tiKUK-2. 2' -Iftrus;;!.- [ (1. 2, 3. 4. 5. 6-« 
=«Lr'^^"^^^''^"'^'^^~^~'^^^^ ^l-x-'irA (I I) ^^^yn.^uV>mm<D 

±B^mmi(omm-:^mKx^nii>tifzT^7-2, 2' -iftru>^;i/- [ (1. 2. 

3. 4, 5, 6-7 M -^^•9-p<-^;i^^>'-H>- 1 ->r;V'] (I I) kmk 
5 3. 3 m g (0. 1 mmo 1 ) tmB.i- hU'i'AesOmg (1 Ommo 1 ) t^. ^ 
mzXTKl SmUzmULtz^miz^ O. lM:7Km<t:f- h V ->A=^^ijnLr. pH8. 0 

j:dt'iiSL:^co mmmm^v ox: tLx 3 o^mikWL fz^. mu<D^^^y}u 

^uV>Wti-h^}^J.16. 8mg (0. Immol) ^^1s^^i&.4 mh KM x. fz o Z 

) X7s^-^fi:h^m±m^i$-x^^. tK';K-2, 2' -t'trvv^;!/- [ (1. 2, 3, 

4. 5, 6 - 7 M -^^■i?-^^;i/^>'^f 1 _^J^] (I J) Xit-V^;!^ 
^tiv>m^intz (iR^6 5%) o #etL7t^)0;6^ liKyK-2, 2' -IfeUv';!. 
- [ (1, 2, 3, 4, 5, 6-7^) -^^•9-^-?-;l/-^>-tf 1 _>f jIUy-^^A 

iiilr*"^-^''^^'^^"'®^*^'^**^^**^ ' H-NMROS9^tcJ:r)5|ML7to M 

' H-NMR (D2 O. P^^mmS- (trimethylsi lyl) propion 
ic acid-2, 2. 3, 3-d4 sodium salt) ,5:2. 14 (s, 

aigE#2 004-3097370 
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18 H). 7. 48 (t, 2H). 7. 93 (t. 2H). 8. 19 (d, 2H), 8. 
5 7 (d, 2H) . -7. 4 5 (s) o 
[0 0 4 0] 

C*WJ2-3 : t K>; K-2, 2' -eeui^;p- [(i, 2. 3, 4, 5. 6-^ 

±iB^l^Ml<7)^$l:^jStC<J: l9#^pttfcTi^T-2, 2' -tfeVi^;^- [ (l. 2. 

3, 4, 5, 6 - 7 « ) -^ + H?-^'5^;V^>-lf >_ 1 -xf ;v] .^i, (I I) Jgg^^ 

5. 32mg (9. 97mmol) lltm-f hV«^7A6. 64mg (97. 6mmol 
) t=SrT;i-=f>#H^TT% ^?ac7)7K (ImL) t-MLT7icv#fl£=^pimL/>:o ^OJ:-5 
tcLTMMi^tLfcTlcMtc, T)^y^y^'^^t^ifih. ^mimWL(r>T^m.^l QX,}L\^x\ 
0^^tt#-t-^^, iia-lfe^ (1) t?^$tL*;t^i^JSIt#:t?*fe^. UKU K-2 2 
' -tf^Vv-;v- [ (1, 2, 3, 4, 5, 6-7^) -^^^ :^^}\^^y^-y- {-^ 
;v] (I I) mW^<rym.'^'^Uifimhf\,fz^ IMM'^mW. t K^; K-2 

2' -et°>;v?;w- [ (1. 2, 3, 4. 5, ^ - r,'' ) -^^^ ^^i},^-y^y - \'- 
(I I) ^il^t?*^c:tfi. 1 H-NMR(^M5etc J: i^^IS^Lt^Co ilU 

' H-NMR (D2 O. F^lfP^mS- (trimethylsilyl)propion 
ic acid-2, 2, 3, 3-d4 sodium salt) 5:2. 14 (s 
1 8H) . 7. 4 8 (t, 2H) , 7. 9 3 (t. 2 H) . 8. 19 (d, 2 H) ,8 
.57(d. 2H),-7. 45(s) 

im^mS :^;Vvh-2. 2' -\£1£V'JJV- [(1, 2, 3, 4. 5, 
-^^■9-^^;V^>'^f>- 1 (II) 

^^^JlOpM:;^telcj: i9#?,^X7tT^'T-2, 2' [ (1, 2. 3, 

4, 5, 6-7« ) -^^•i?-^-^;w-^>'-if:^-l-^;i/] ;V7=-j:i'^2^ (I I) ^^^5 3 
. 3mg (0. 1 mmo 1 ) MMi- W t; 2 . 7 2 g (4 Ommo I) t^^ MM. 
IC^V^T. 7K2 OmLtC^^L7t7ic?#?g{'. 3Mmm7mm.imi3nLX^ ^^Tfc^Ti^^p 

H4. oizmmLfzo m^^oTfc^^^sr 4 ovizLxs o^mmwi^tzik. mmyi^^mmK 

omL^jm^xsmmm^Lfzo ^<D^vizLx'^hfhtzmmi&^. 
•^v^i^'yAizxi)nmLfz^k. ml/co mmK::\onhtLfz^mi^, ^uu^^juAt 
p^^)i'^—r)i'(Dm^mmKmmLfzmz. wm^BU ±m-^^ (d x^^ti^bm 

^^M^#-e*-2), :^)U^h-2. 2' -treVv;!'- [(l, 2, 3, 4, 5, 6-7 

) o nhtLfzii(Di!fi^ :^}}y'7h~2, 2' -lftr';>f;p- [ (1, 2, 3, 4, 5, 6- 
7M -^^-y-^^^V^^^^V- 1 )Vy^:=.^A (II) jimkt?i><5C:tfi, 1 
H-NMROii^(;:j: <ommLtzo m^^^^&.Tiz^'to 

' H-NMR (CDC 1 3. f^mm tetrametylsilane) S : 2. 1 
0 (s, 18 H). 7. 67. (t, 2H), 7. 79 (s. IH), 8. 16 (t, 2H 
) ^ 9. 14 (d, 2 H) 

<o-,m^tRm:ii.mmimmLfzo ^<o-m<tRm7i^mm OmD jiie^^^2-i 
(om^-^mKx^nhf^fz. -tie-^^ d) xm^Mmm^mmi^tLxoiih-v k 

-2. 2' -trev v*;^-^ [(I. 2, 3, 4, 5, 6-7M -^^-^-pf ■^;^-?^-■t^> 
- 1 --r;j/] ;kx->J'A (I I) h 'J 7;i/^n^ ^ >';^;^>^>'^I; >.^:^l 0. Omg ( 
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